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Sixty three species and 5 varieties belonging to 30 fungal genera were collected from 75 soil samples. Cultivated (29 genera 
and 58 species + 5 var.), desert (22 and 35 + 2 var.) and saline soil (21 and 41 + 1 var.) fungi were recovered on glucose- 
, cellulose- and 50% sucrose-Czapek's agar at 28°C. The most common genera were Alternaria, Aspergillus, Emericella, Fusar- 
ium, Mycosphaerella, Nectria and Penicillium. The most prevalent species from the three types of soils on the three types 
of media were Alternaria alternata, Aspergillus flavus, A. fumigatus, A. niger, A. terreus, Emericella nidulans, Fusarium 
oxysporum, Mycosphaerella tassiana, Nectria haematococca and Penicillium chrysogenum. Chaetomium globosum was in the 
top of fungi in producing endo-/?-l,4-glucanases among the 42 tested isolates obtained from soils on cellulose-Czapek's agar. 
Maximum production of this enzyme by C globosum obtained after 6 days of incubation at 30°C with culture medium con- 
taining maltose as a carbon source and ammonium nitrate as a nitrogen source and pH initially adjusted to 6. 
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Mycoflora of soils have been paid a considerable atten- 
tion during the last forty years. The subject has been 
investigated from various points of view, but most of the 
work in this respect has been concerned with those fungi 
inhabiting cultivated, desert and saline soils in many parts 
of the world (Abdel-Hafez et al, 1991; Abdel-Hafez, 
1994; El-Said, 1994; Ozerskaya et al, 2004; Lalley and 
Viles, 2005). 

Cellulose, a major polysaccharide constituent of plant 
cell walls, is a -1,4 linked linear polymer of 8000-12000 
glucose units. Three major enzymes are involved in the 
degradation of cellulose to glucose are endoglucanase 
(endo-l,4-d-glucanase, EG), cellobiohydrolase (exo-l,4-d- 
glucanase, CBH), and /?-glucosidase (1,4-d-glucosidase, 
BG). EG acts in random fashion, cleaving linked bonds 
within the cellulose molecule; CBH removes cellobiose 
units from the nonreducing ends of the cellulose chain 
and BG degrades cellobiose and cellooligosaccharides to 
glucose (Saha, 2004). Several fungi such as members of 
Aspergillus, Penicillium, Trichoderma, Chaetomium and 
some other moulds of Mucors and dematiaceous hypho- 
mycetes produced cellulolytic enzymes as reported by 
several researchers (Nelly, 1991; Abdel-Hafez, et al, 
1995, 2003; Moharram et al, 2004; El-Said et al, 2005, 
2006; VasiPchenko et al, 2005). This investigation 
aimed to study the distribution and occurrence of various 
groups of fungi in cultivated, desert and saline soils as 
well as the ability of fungal isolates to produce cellulase 
enzyme under different environmental and nutritional con- 
ditions. 
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Materials and Methods 

Cultures. Twenty-five soil samples of each of culti- 
vated (Nos. 1-25), desert (Nos. 26-50) and saline (Nos. 
51-75) were collected from different localities in Western 
region in Libya according to the method described by 
Johnson and Curl (1972). The geographical feature of El- 
Gaffara plain is refer that it is a big region in Libya, as it 
is covers more than 17,000 km 2 . ft takes a triangle shape 
with apex at the east near Al-khums town. The north is 
parallel with the Mediteranean sea coast and about 
275 km long. The western side forming the western bor- 
ders of the Republic and about 150 km long (Fig. 1). 

Chemical analysis of soil samples. Organic matter con- 
tent (OM) was determined by Walkely and Black method 
(Jackson, 1958). The amount of total soluble salts per one 
g oven-dry soil (TSS) was calculated according to Jack- 
son (1958). A pH meter (Orior Research model 601 T/ 
digitalionalyzer) was used for the determination of soil 
pH according to Jackson (1958). Carbonate (CO 7) and 
bicarbonate (HCOr) were determined directly in the 
soil by back-titration (Hydrochloric acid digestion) ac- 
cording to the method described by Jackson (1958). Solu- 
ble chloride (Cl~) was estimated by applying the silver 
nitrate titration method using potassium chromate as an 
indicator (Jackson, 1958). Calcium (Ca 2+ ) and magnesium 
(Mg 2+ ) were determined by titration method (Schwarzen- 
bach and Biederman, 1948). The cations such as sodium 
(Na + ) and potassium (K + ) were determined by using 
Carl Zeiss flame photometer method (Williams and Twine 
1960). 
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Fig. 1. A map showing the different sites Western region in Libya from which the soil samples were collected. *Dr. Ali 
Ben-Hamed. Geographic department. National Atlas of Jamahiriya. 1977, pp. 33-34. 



Ayad 



Estimation of soil fungi. The dilution-plate method as 
described by Johnson and Curl (1972) was used for esti- 
mation of soil fungi. Modified Czapek's Dox agar 
medium was employed (g//: glucose 10.0 or cellulose 
powder 20.0 or sucrose 500.0, sodium nitrate 3.0, magne- 
sium sulphate 0.5, potasium chloride 0.5, potassium dihy- 
drogen phosphate 1.0, ferrous sulphate 0.01, agar 15), in 
which glucose or powdered cellulose or sucrose were 
used for the isolation of glucophilic, cellulose-decompos- 
ing and osmophilic (or osmotolerant) fungi, respectively. 
These media were supplemented with rose bengal (0.1 
mg/mf) and chloramphenicol (0.05 mg/mf) in order to sup- 
press bacterial growth. The plates were incubated at 28°C 
for 5—10 days during which the developing fungi were 
counted, identified (purely morphologically, based on 
macro- and microscopic characters) and calculated per g 
dry soil. 

Screening of fungal isolates for cellulase production. 

Forty-one species and 1 species variety representing 26 
genera were screened for their abilities to produce endo-/?- 
1,4-glucanase (Cx enzyme). Isolates were cultured on 
Eggins and Pugh medium (1962) and pH was adjusted to 



5.4 using acetate buffer. Cultures were incubated at 28°C 
for 7 days. Using a sterile cork borer (10 mm diameter) 
discs were cut to inoculate 50 ml sterile liquid medium (in 
250 ml Erlnmeyer conical flasks) of Prasad and Verma 
medium (1979) for endo-/?-l,4-glucanase. After 7 days 
incubation at 28°C the cultures were filtered and the fil- 
trates were used to detect the activity of Cx enzyme. 

Detection of endo-/?-l,4-glucanase (Cx enzyme). Using 
a sterile cork borer three cavities (10 mm diameter) were 
made in plates containing solid medium of Dingle et al. 
(1953) for detection of endo-/?-l,4-glucanase. 0.1 ml of 
culture filtrate was dropped in each of these cavities fol- 
lowed by incubation at 28°C for 24 hours, then the plates 
were flooded with chloroiodide of zinc solution and the 
clear zone gave a measure for cellulolytic power of iso- 
lates. 

Factors affecting cellulase production. The effect of 
different ecological and nutritional factors on production 
of Cx enzyme by Chaetomium globosum was studied, 
since this species was found to be highly active in endo- 
glucanase production. 
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Effect of temperature and time course. Inoculated 
flasks were incubated at 20, 30 and 40°C for 14 days and 
harvested at 48 hours intervals. Culture fluids were fil- 
tered and centrifuged at 5,000 rpm for lOmin. The clear 
supernatents were assayed for C x enzyme activity. 

Effect of pH value. C. globosum was grown on the 
basal medium of Deacon (1985). The initial medium was 
adjusted with 0.1 N NaOH or 0.1 N HC1 to different val- 
ues of pH ranging from 2 to 12. After inoculation, cul- 
tures were incubated at 30°C (the best temperature for 
endoglucanase activity) for 6 days (the best incubation 
period), then filtered, centrifuged at 5000 rpm for lOmin 
and the clear supernatents were assayed for C x enzyme 
activity. 

Effect of different carbon sources. For estimation the 
effect of different carbon materials on endoglucanase 
activity, the carboxymethylcellulose (CMC) in cellulose- 
Czapek's medium was replaced with the same weight of 
different carbon sources such as: clover straw, filter paper, 
maltose, powdered cellulose, wheat bran, wheat straw and 
yeast extract. The inoculated flasks were incubated at 
30°C for 6 days and the cultures were filtered. After cen- 
trifugation the clear filtrate was used to detect the C x 
enzyme activity. 

Effect of different nitrogen sources. To determine the 
effect of nitrogen source on Cx enzyme activity, sodium 
nitrate (3 gll) in cellulose-Czapek's medium was replaced 
with the same amount of various nitrogen compounds 
such as; NaN0 2 , KN0 3 , NH 4 N0 3 , (NH 4 ) 2 S0 4 and CaN0 3 . 
Cultures in flasks were incubated at 30°C for 6 days, then 
filtered, centrifuged and the clear filtrate was used for the 
detection of endoglucanase activity using the method 
described by Naguib (1964). 

Results and Discussion 

The moisture contents of the soil samples tested varied a 
low value (0.1-3.6%), a moderate value (0.3-6.4%) and a 
high value (1.29-15.5%). The highest value (15.5%) 
occurred in the cultivated soil sample No. 22 collected 
from Sabratah under Solatium lycopersicum. Abdel-Sater 
(1987) found that the water content of 25 soil samples 
collected from different habitats of each of cultivated, 
desert and saline soils in Egypt fluctuated between a low 
value (2.4-9.9%), a moderate value (10-15.2%) and a 
high value (15.3-21.9%). The moisture contents of soil 
samples collected from Bahreen ranged between 0.1- 
1.1% (El-Said, 1994). 

The soil samples were generally poor in their organic 
matter content, but the cultivated soil was the richest 
(0.18-1.71% of dry soil) followed by desert (0.1-0.57%) 



and saline soils (0.01-0.54%). The present observations 
almost agree with the result obtained from different types 
of soil in some Arab countries (Moubasher et al, 1985; 
Abdel-Sater, 1987; Abdel-Hafez et al, 1989a, b, 1990a, b, 
1991, 1995; El-Said, 1994). 

The highest value of total soluble salts was detected in 
saline soil (1.02-8.89%). These high amounts of salts 
were not found in the cultivated (0.06-0.85%) and desert 
(0.01-0.48%) soils. Similar results were recorded by 
Abdel-Sater (1987) who found that the total soluble salts 
in the samples of cultivated, desert and saline soil col- 
lected from Egypt ranged between 0.13-1.69%, 0.03- 
1.6% and 6.62-18.63%, respectively. Also, Abdel-Hafez 
et al. (1991, 1995) recorded that the total soluble salts col- 
lected from Egypt fluctuated between 2.2-4.7% and 0.18- 
0.30%. El-Said (1994) reported that the amount of total 
soluble salts fluctuated between 2.3-4.7% in cultivated 
soils of Bahreen. 

The amount of carbonates, bicarbonates and chlorides 
in the samples tested fluctuated markedly from 2.01- 
7.60%, 0.23-2.04% and 0.02-0.24%; 3.21-7.75%, 0.32- 
2.02% and 0.001-0.32%; and 6.09-7.49%, 0.18-1.72% 
and 0.02-1.31% in cultivated, desert and saline soils, 
respectively. Abdel-Sater (1987) recorded that the amount 
of carbonate, bicarbonate and chlorides in the samples of 
cultivated, desert and saline soils collected from Egypt 
ranged between 2.26-5.4%, 0.36-1.5% and 0.07-0.68%; 
1.65-5.88%, 0.23-1.02% and 0.14-3.9%; and 4.2-5.94%, 
0.18-1.93% and 0.36-4.14%, respectively. 

The amount of elements in cultivated, desert and saline 
soils were: Ca: 0.03-0.73, 0.05-0.2 and 0.09-2.85 mg; 
Mg: 0.03-0.19, 0.02-0.35 and 0.03-1.0 mg; K: 0.07- 
0.27, 0.11-0.53 and 0.10-0.89 mg and Na: 0.03-0.09, 
0.02-0.46 and 0.1-0.79 mg/g dry soil, respectively. Abdel- 
Sater (1987) found that the amount of elements in culti- 
vated, desert and saline soils collected from Egypt were: 
Ca: 0.3-0.75, 0.03-2.67 and 0.07-3.75; Mg: 0.13-0.54, 
0.02-0.54 and 0.013-1.23; K: 0.02-0.27, 0.02-0.51 and 
0.05-0.88; and Na: 0.16-4.8, 0.12-8.05 and 2.35-39 mg/ 
g dry soil, respectively. 

pH values of cultivated, desert and saline soils were 
ranged between 4.5-7, 6.4-7.2 and 6.4-7.3, respectively. 
Abdel-Sater (1987) found that the pH values of culti- 
vated, desert and saline soils gathered from Egypt fluctu- 
ated between 7.2-8.9, 6.9-7.4 and 7.2-8.8, respectively. 
Similar observations were obtained by Abdel-Hafez et al. 
(1989b, 1991, 1995) and by El-Said (1994). 

Sixty three species and 5 varieties belonging to 30 gen- 
era were collected from 75 soil samples. These fungi 
recovered from cultivated (29 genera and 58 species + 5 
var.), desert (22 and 35+2 var.) and saline (21 and 41 + 1 
var.) soils on glucose-, cellulose- and 50% sucrose-Cza- 
pek's agar at 28°C (Tables 1, 2 and 3). The most com- 
mon genera were: Alternaria (2 species), Aspergillus (11 
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Table 1. Average total count (calculated per g dry soil in every sample), number of cases of isolation (NCI, out of 25 cases) and 
occurrence remarks (OR) for fungal genera and species recovered from 25 cultivated soil samples on glucose, cellulose and 
50% sucrose-Czapek's agar at 28°C 
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+ 4 var.), Emericella (1+2), Fusarium (4), Mycosphaer- 
ella (1), Nectria (1) and Penicillium (7). The most preva- 
lent species from the three types of soils on the three 
types of media were: Alternaria alternata, Aspergillus fla- 
vus, A. fumigatus, A. niger, A. terreus, Emericella nidu- 
lans, Fusarium oxysporum, Mycosphaerella tassiana, 
Nectria haematococca and Penicillium chrysogenum. The 
above species were isolated with different numbers and 
frequencies from various soils in many places of the 
world by several workers (Abdel-Hafez et al, 1990a, b; 
Moubasher and Mazen, 1991; Abdel-Hafez, 1994; Karl 



and Iain, 2004; Lalley and Viles, 2005 and several oth- 
ers). Abdel-Hafez et al. (1991) found that the most com- 
mon species in the Egyptian soils on glucose-, cellulose- 
and 50% sucrose-Czapek's agar were: A. flavus, A. fumig- 
atus, A. niger, A. sydowii, A. terreus, E. nidulans var. den- 
tata, E. nidulans var. lata, P. chrysogenum, P. puberulum 
and Rhizopus stolonifer. On the other hand, the most fre- 
quently encountered species in Bahreen soils recovered on 
glucose-, cellulose- and 50% Sucrose-Czapek's agar were 
A. alternata, A. flavus, A. fumigatus, A. niger, A. sydowii, 
A. terreus, E. nidulans, E. nidualns var. dentata, F. 



Ecological and Physiological Studies 

Table 1. Continued 


on Soil Fungi 


at Western Region, Libya 






5 




Glucose 




Cellulose 




50% 


Sucrose 




Genera & species 


ATC 


NCI 


OR 


ATC 


NCI 


OR 


ATC 


NCI 


OR 


Wi ivn tin tv) 

Uj Lit IstlLllll 














15060 


24 


H 


E. QJYist&loclciYYii Miangin 














4540 


18 


H 


LY/fc. VLtllCi I 1Y1CU. Islll 1 














10100 


24 


H 


J? vuhvuiv} TCnniCT ^mpkprmfiTiTi Rrpmpr 

1 j- 1 LtLsi Lll ft 1XA_J 1 kj L/lwJV^l 111 CU 111* 1 _M ^1 1 1^1 














420 


6 


M 


AAlJ fflY 


160 


2 


R 


120 


2 


R 


100 


2 


R 


A/f civciviPiini/ipK Van TiPCThpm 

1 V±. KslI If 1C H\J l L-t dJ V oil -1 1 w£Lllwl 1 1 








60 


1 


R 








Ad. YQCQYYiosiis Fre senilis 


160 


2 


R 


60 


1 


R 


100 


2 


R 


}\A\)C'(~iKYiVinP¥Piin triKKinvin i^Alnprtim ^.rhwpir.it7^ 

1 VJ-yLs L/J Ls F iL.it-. I C L L Li I Cto yj I Li / I C t \ / \ 1 L^^l Lll 11 « kJ V'll VV ^1111 LZj J 


1460 


10 


M 


280 


4 


L 


1240 


13 


H 


Ditmer ex Steudel 






Myrothcciiitn vcttucgtig Bainier 








180 


2 


R 








Ncctrici HciomotococcQ. Berkeley, Brown 


14080 


22 


H 


10640 


21 


H 








Paecilojwyces variotii Bainier 














260 


4 


L 


Pcti icilliujfi 


10660 


22 


H 


2840 


16 


H 


13640 


21 


H 


P. chrysogcnujfi Thorn 


8520 


21 


H 


3980 


16 


H 


12400 


21 


H 


P citrivinYYi Thorn 

J. . LsllI IflLtf/L -L11U111 


360 


4 


L 








160 


3 


L 


P. covylophiltitn Dierckx 


300 


4 


L 


300 


4 


L 


220 


2 


R 


P {iiviiciiifiKiitY) Thorn 

A. . 1 Ltf llLsLLLvJij Ltf 1 1 111U111 


240 


3 


L 








240 


3 


L 


P. piibcvtiltiYii Bainier 


1240 


8 


M 


560 


6 


M 


480 


8 


M 


P TI1 JYTI1 lYnCTPW} jwi ^Itnl I 

1 . (J Lit fJLtt UilCflLtlll ij LU11 














140 


2 


R 


Pnnwin cnnwiPYntn I C r\rr\Q \ AX/nllpnu/pnpr T-TnpnfinTpl 


100 


1 


R 














Pipn'zvinYn nPYnnYuw) I "Rr iR finpnh py C&ci /€tip T\Trvr 

1 IdJiifJUt LI fid ULII Ltftl \ _L 1 . llvaUtl 111. t- A.. t-o UCUC 1"HJL 


140 


3 


L 


540 


5 


L 


100 


2 


R 


PliivfiYYHK 'itnlnvii'fpY iT^hrpnh ^ T inrlt 

J V / IIZ.LJ tJLt>3 J v\J 't\J 1 11 1 L / \l '\ 11 ^1 IU* I 1 -ill L 


80 


2 


R 














^ifnviiJinYinvi'zi'z nYPvifui iv (Qqcc \ Rfi mipr 

kjL,AJLJ 11 1 Lit lisLSJ IJ Ul C V tL. LtllJ \tJCl\s\s>) JJCHlllt-l 


100 


2 


R 














^Vm )tn 1 7/7 iuwi I icTvi jfn in Pp q q ntp 

LJL.J/lL4llt4lLtf(l lliff llL.tslLl 1 tJClllLt. 


100 


2 


R 


180 


3 


L 


100 


2 


R 


^pfnvnPi/iPYi/i Yn'ztYntn T pnnfirH 


100 


2 


R 


300 


4 


L 








^\tnr'n^)nr>tY'\)'i s^fa/iYf/iYum iFnrpnn * T lnHtl T-Thctmpq 
LjiL4L.riyU'sif yj L./iLtr ini Ltf ft i j-jiiit-iiu.. -L/iiiuiy iiugii^j 


1 Qfl 

loll 


z 


R 


/inn 


C 

J 


L 








Sterile mycelia (White & dark color) 


100 


1 


R 


220 


3 


L 


220 


3 


L 


Syncephalastrum racemosum (Cohn) Schroeter 


160 


2 


R 








220 


2 


R 


Torula herbarum (Pers.) Link 


60 


1 


R 














Ulocladium 


880 


5 


L 








100 


1 


R 


U. alternariae (Cke) Simmons 


260 


2 


R 








1 nn 
1UU 


1 
1 


K 


U. botrytis Preuss 


240 


3 


L 














U. chartarum (Preuss) Simmons 


320 


3 


L 














U. tuberculatum Simmons 


60 


1 


R 














Gross total count 


75860 






45940 






70100 






Number of genera = 29 


25 






20 






16 






Number of spcies = 58 + 5 var. 


45 + 5 var. 






31 + 1 var. 






34 + 3 var. 







ATC = Average total count (per g dry soil); NCI = Number of cases of isolation (out of 25); OR = Occurrence remarks: H = High occurrence, from 
13-25 (out of 25); M = Moderate occurrence, from 6-12 cases; L = Low occurrence, from 3-5 cases; R = Rare occurrence, from 1 or 2 cases. 



oxysporum, N. haematococca, P. chrysogemtm and P. 
corylophilum (El-Said, 1994). 

Eurotium was recovered from the three types of soils 
on plates of 50% sucrose-Czapek's agar and these were: 
Eurotium amestelodami, E. chevalieri and E. rubrum. 
Members of Eurotium are well known osmophilies as 
reported by some workers (Abdel-Hafez et al, 1989a, b, 
1990a, 1991, 1995; El-Said, 1994; El-Said et al, 2005). 

Cellulolytic activities of fungal isolates. All fungal iso- 
lates (42 isolates) were screened for their abilities to pro- 
duce endo l,4-/?-glucanase (CMase or Cx enzyme) on 
solid medium proved to be active to utilize cellulose, but 
with different degrees (Table 4). Ten isolates (23.80% of 
total isolates) showed high cellulolytic activity for endo-/?- 



1,4-glucanase and these were A. alternata, A. flavus, A. 
fumigatus, C. globosum, Cladosporium cladosporioides, F. 
oxysporum, Mucor racemosus, Papulaspora immersa, R. 
stolonifer and Sterile mycelia The moderately cellu- 
lolytic isolates included 16 isolates (38.09% of total iso- 
lates) and the most important isolates being: A. niger, 
A. sydowii, E. nidulans, F. poae, P. chrysogemtm, P. 
puberulum and Phoma glomerata. While, sixteen isolates 
(38.09% of total isolates) were found to be weak cellu- 
lolytic activities which comprised for examples: Aspergil- 
lus ochraceus, Cochliobolus spicifer, Myrothecium 
verrucaria, N. haematococca, Setosphaeria rostrata and 
Ulocladium botrytis and others. Most of the above fungal 
isolates were reported as cellulase producers, but with 
variable capabilities by several workers (Abraha and 
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El-Said and Saleem 



Table 2. Average total count (calculated per g dry soil in every sample), number of cases of isolation (NCI, out of 25 cases) and 
occurrence remarks (OR) for fungal genera and species recovered from 25 desert soil samples on glucose, cellulose and 
50% sucrose-Czapek's agar at 28°C 



Genera & species 


Glucose 




Cellulose 




50% 


Sucrose 








OR 






OR 


ATC 


NCI 


OR 


s±Lst tyftlUrllllftl jff lL.LU.fll VV . VJdlllb 


40 


1 
















A ItowirtYi rt rtltoYvintn 1 Pripc 1 \C piccIpi* 
S±llL<f iLUf IU Ull&t rlULU IXilCb) JVClbblCl 


300 


3 


L 


700 


4 


L 


7780 


] ] 


M 


A vnoYcriiinv 


16480 


22 




8780 


18 






25 




A tJ/t\}uv T inV 

y± . jluvlij i ^ 1 1 lis. 


10180 


18 




4880 


16 




UJOU 


1 8 
1 o 




Vl. J Lift I IgU I Lib FlGbCIllUb 


960 


4 


T 
1 . 


2800 


7 


M 




o 
o 


1V1 


// viicjpy TriPCFnprTi 

/l. f tlVC.1 1 1 IC-Sllltull 


3320 


18 


]-[ 


340 


4 


L 


6660 


23 


]-[ 


// npyiYfifPHK I hp I tn 

/l. L/L.A/A C(L fc. ItJ VV 111 It 1111 


340 


3 


L 


260 


3 


L 


220 


4 


L 


yi. jyttc/ivii ^jjctiiiici . kjcu.LUij' ^ 


140 


2 


R 














,4 tpwpn c TnruYi 

/l. it./ A fc.ltJ 111U111 


880 


7 


M 


500 


4 


L 


2180 


13 


]-[ 


towou v ^/Qi* /7J iy/ph v \r\r\yr\ xr R unpr 
jT.. t£?A A fcJttJ Vdl . ULlf tZLlj 1 11U1I1 OC IvdUCl 


120 


2 


R 








Q40 


7 


M 


// i/vfi/ t iRii 1 nipr 1 Tnnrn Tirfi nnQPrii 

/l. UJlUJ lUdlJlltl J J. 1 Hull -1 11 £lUD3\^lll 


540 


3 


L 








900 




M 


C^Vinptnwi 71 /m crin nn vi/m TCi iii7p 
v^. a incujfiiiufii tfiuuiyj hi ti ix in i /.l. 








880 


5 


L 








(~ 1 nf*niinnnii/'z vnifinw "\Tp Icnn T-T?iqqiq 

\ vJL f ILlvJUyJL tlij JLslL.llc.f 1 > C-lbLM I, 1 Itlbblb 














60 


2 


R 


EfriBriccllci 


3240 


13 


H 


1120 


7 


M 


4220 


16 


H 


h Yii/iiif/ r iYii' i Hirlcim i 
£/. fllULllUflj l_CuUdl.II ) V lllll. 


2720 


13 


fj 


1120 


7 


M 


4220 


1 u 




F Yii/in 1 rtvi c ^fQt" tntn (\r\c\xx\ Xr R ci npr l viinrQrn 
_C/. fllULllUflj Vol. LULU. \ 1 11U111 Oc IVilUCl ) ijllUldJII 


520 


2 
















J^UYnthiTY) 

i - LI I vJvlVtl 1 1 














15180 


19 


H 


h nwi vf/pl nslntYii A /To nm n 
_C/. UffljltZlL/UUffll IVldJ Iglll 














7000 


15 




L.A/t> rtet iCA t 1Y1CU.1&L111 














8180 


18 


H 


Ai 1 1 C Wt"11 ITU S~i~X"\ ICd/lI*1 / Hi t: It ^_ 1 It + 

r iidUf iiifti uxy^puf iiiii oiicicliil. 


160 


1 


D 
IV 


160 


2 


[\ 








T-fuyn ifn I n ovi vpn Trsi ?ipti 

1 1 Hill IL.L/LLI iff lJC.Lt 1 1 tltlC 1 1 








480 


4 


L 








AAucdy 


2980 


12 


M 


3320 


17 


H 


740 


3 


L 


in. C(/C Lrlt.llU lUt,j V di 1 1 ICgllClll 


640 


3 


L 














A//' hipyyinli'i Wpfimpr 

1 VJ-. F llC I f liAl U VV L'lllllL'l 


1180 


6 


M 














1V1, I Ct U 1 1 l\Jk* LI yj _1 1 ^. j^.111L1j 


1160 


6 


M 


3320 


17 


H 


740 


3 


L 


Adycosphctcrcllct tcissiciYici (Albertini, Schweinitz) 


80 


1 


R 








20 


1 


R 


l~)itmpr py ^ItpiiHpl 




















Ncctrict h,d£i7iQtococcQ Berkeley, Brown 


120 


2 


R 














P/TnuInvTi/ivn imm py T-Tntc;nn 

J LtUlALUij ULfl Li llllllld J Li 1__IUL3U11 








1020 


3 


L 








Ppyi ifi] i iiiryi 

1 Cf llLylLllliftl 


7560 


16 


H 


7480 


23 


H 


1 1280 


16 


H 


P fViYwncrPvinTY) Tnnrn 

1 . i^rlf yijWVACl llll 1 1 1 llDlll 


7120 


16 


H 


7400 


23 


H 


1 1000 


16 


]-[ 


P r'ltYfvniYvi Tnrwn 

1 . L.ILI lflLi.Hl 111U111 














140 


2 


R 


P 711 IriPYI ifHYV) RfllTllPr 
1 . UlAUCf III III It Udllllt'l 


440 


3 


L 


80 


2 


R 


140 


3 


L 


Pnwin fjlnwiPYntn I pnrHfi I AA/nllpTiAA/pnpr T-Tnp nfiriTpl 

1 LftllH tZlL/ftlCf UlU \\j\Jl\ACL) VV Ulltll W tUtl, 1 IDv^llCllJlt'l 


100 


2 


R 


260 


3 


L 


60 


1 


R 


Pipn vvinYn ViPYrinYiiYV) I P"r i R finpiin py C f*ciJ& Hp N^nt 

1 LdJJLUJf LI flCf UUf lllll 11 1,1 IvtlUClllltCA V_^t-bOC Lit- liUl 


240 


2 


R 


720 


4 


L 


420 


2 


R 


Rhizopus stolonifer (Ehrenb.) Lindt 


120 


1 


R 








200 


1 


R 


Scytalidium lignicola Pesante. 


80 


1 


R 


300 


3 


L 


80 


2 


R 


Stachybotrys chartarum (Ehrenb.: Lindt) Hughes 


360 


2 


R 














Sterile mycelia (White & dark color) 


4620 


11 


M 


2320 


8 


M 


2720 


11 


M 


Syncephalastrum racemosum (Cohn) Schroeter. 


680 


3 


L 








1060 


2 


R 


Torula herbarum (Pers.) Link 








620 


4 


L 


520 


3 


L 


Ulocladium 


720 


2 


L 


660 


4 


L 


400 


1 


R 


U. alternariae (Cke) Simmons 








240 


2 


R 


400 


1 


R 


U. botrytis Preuss 


500 


2 


L 


420 


3 


L 








U. chartarum (Preuss) Simmons 


220 


2 


L 














Gross total count 


37880 






28820 






61600 






Number of genera = 22 


16 






14 






15 






Number of spcies = 35 2 var. 


26 + 2 var. 






20 






23 + 1 var. 







ATC = Average total count (per g dry soil); NCI = Number of cases of isolation (out of 25); OR = Occurrence remarks: H = High occurrence, from 
13-25 (out of 25); M = Moderate occurrence, from 6-12 cases; L = Low occurrence, from 3-5 cases; R = Rare occurrence, from 1 or 2 cases. 



Gashe, 1992; Abdel-Hafez et al., 1995; Moharram et al., 
1995, 2004; El-Said, 2001; Berlin et al, 2005). 

C. globosum was in the top of fungi in producing of 
endo l,4-/?-glucanase (Cx enzyme) in this investigation. 



Maximum production of the enzyme by C. globosum was 
achieved 6 days after incubation at 30°C with the incorpo- 
ration of maltose as carbon sucrce and NH 4 NO, as nitro- 
gen source in the culture medium which is initially 
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Table 3. Average total count (calculated per g dry soil in every sample), number of cases of isolation (NCI, out of 25 cases) and 
occurrence remarks (OR) for fungal genera and species recovered from 25 saline soil samples on glucose, cellulose and 
50% sucrose-Czapek's agar at 28°C 







Glucose 




Cellulose 




50% 


Sucrose 




Genera & species 


ATC 


NCI 


OR 


At C 




OR 


ATC 


NCI 


OR 


jT.CA tsfftUrllLlrft Jlr ICtLlrrt VV . VJcullb 


1 160 
1 1 


7 


M 


800 


4 


L 


120 


2 


R 


A Itowinvin 
S±imt llLli Id 


1Q00 


12 


M 


860 


6 


M 


1 760 


1 7 




A. ciltQYYicitci (Fries) Keissler 


1900 


12 


M 


860 


6 


M 


1160 


13 


H 


S±. I LlUrlLlill vJIUUVCb, ijJvUlJvU 














1 00 


2 


R 


A vnprcrilhjv 


21620 


25 


H 


10340 


22 


H 


22340 


25 


H 


A fnYifii/iu 1 ? T i hk 

/l. L.LI/ llAllAttJ 1 - 1 1 Irv 


80 


\ 


R 








140 


3 


L 


A ifrwiiK T 1 nk" 

Ji . IlLtvbtJ 1 ^ 1 1 Irv 


10300 


25 


P£ 


4580 


19 


P£ 


8580 


24 


]-[ 


A ti/tn i crn tn c h j*p cpii mc 
jt.. / Llirtl¥LltLtj _T 1 CbClllllb 




2 










90 


I 


R 


A viicfpy Triporiprn 


5700 


25 




3700 


16 


JJ 


10340 


25 


P£ 


A npyivrinpnK I hp I tn 

Jl . LfL.flf CiL.fc.ttJ VV 1 lilt 1111 


860 




M 


280 


2 


R 


420 


7 


M 


A sydowii (Bciinier. S 3rtory) 


200 


1 


R 


120 


2 


R 








A tPWPii c Trinm 

Jl . it./ I fc.ltJ llHJlll 


2220 


10 


M 


1120 


9 


M 


1700 


10 


M 


A fpwpnK vfir nnvpnK Tnnin ^ Rfinpr 

71 . 1 c./ / C L t o V el I • Lt LI I C-tto 1 11U111 Lv .IVclL^wl 


680 


3 


L 














// i/vfi/v iRfunipr 1 Tnnm TirtinnQpni 

/l. It J 1 It J lUdllllt-l / J.1HJ111. 1 11 dUklbv^l 11 


1200 


9 


M 


540 


3 


L 


1 140 


14 


jj 


T^ntwntvicViHW) ntmoviKPHw) Van Rpvitifi 

\ Jl I yvJvl rfc. / ILtt 1 1 Li 1 1 tsg£f rJc-W/r* V di 1 J—J w V 11 lei 


360 


3 


L 


220 


2 


R 


80 


3 


L 


i /i riotr~\ in in in cti nrtnvi jtyi Iv hit7p 
\^fl(At,tUrftlLtfft ¥tU(JUj Llrrl JVLlllZiC 


1 uu 


I 


R 


1380 


9 


M 








i 1 ft /i /~\{'T~i /t v 7*5 y in f*t n ftrwrirwi r\i (Prpc i Hp Vrifc 
K^LUtAUAUUl lliirl ULU-tAUAUUl lUlCit'J I J/lCb. ) UC VllCb 


240 


2 


R 


280 


3 


L 


780 


2 


R 


\^UC rltlUUUtltJ jLslClJt,r INClbUll 








280 


2 


R 


1 80 


2 


R 


Emericella nidulans (Eidam) Vuill. 


3500 


16 


H 


1260 


8 


M 


2040 


10 


M 


Hildf UtlLlrrt 














8700 


25 


p£ 


h rim t' /z? //t zirim I MorKTin 
£/. U.iHi$l&LU(ALlirll IVldl liill 1 














1680 

1 OO V 


15 


]-[ 


£/. Crlt,VLltlt,r I IVldl llill I 














6740 


25 


]-[ 


viJnviiiv} TCnni cr ^Inip lrprin finn Rrpmpr 

/ LIU I IA.HI -LVkJlllli} ij IJltJVtl lll&lll 1. JJl t-llltl 














280 


9 


M 


1 / C/7J*7 J l /111 


1 ??0 




1V1 


1500 


7 


1V1 


680 


j 


T 
1 . 


P Al~¥Y) PY1 JTY} I CnrfAQ \ ^iflPP 








280 


4 


L 








h an r\v)il i Trwim o vriplrlr»n 
r. iflUfllLlJUl frit, ollClUUll 




4 


L 








1 80 
1 ou 


2 


R 


nY\)<\Y)f\Yi iw) ^IViplppht 

J . ls~\ y\J Ls\J I Villi kjllvlvvlll* 


600 


4 


L 


1220 


6 


M 


500 


2 


R 


IVlULUf 


760 


3 


T 
1 . 


620 


5 


T 
1 . 


S40 




T 
1 . 


A/f In ~i om/ 1 li c Wpnrnpi" 
1V1. filter flLltlj VVC1II11C1 


740 


J 


L 








770 


4 


L 


Ad. YcicQYnosits Fre senilis 


420 


2 


R 


620 


5 


L 


220 


2 


R 


AA~\)fn ^YiVinPYPi) n tnv 'zinvtn I A 1 nprfini ^1p nu/piTiit7 1 

lViyL.LrJlsfllAC.f C.HIA ILtJJ ILlf ILl 1 rilUtl 111 11, kJ^ll W t-1111 LZj 1 

Ditmpr py SltpuHpl 


2760 


15 


H 


2640 


10 


M 


2140 


10 


M 


Ncctrid hctc/wcttococcct Berkeley, Brown 


7420 


22 


H 


5780 


23 


H 


900 


8 


M 


Pqyi icillvtiiYi 


10200 


20 


H 


7780 


17 


H 


10960 


22 


H 


P. chrysogcnu/Ti Thom 


9820 


20 


H 


7100 


17 


H 


10500 


22 


H 


JT. Cltf lilUffl 111U111 


60 


I 


R 














i. cur yLUUriiiiifri j_/ici cjva 








100 


2 


R 


460 


T. 
J 


L 


P sii//^I/ r ii/\"i TlpldfrniY 
JT. (AilCliAilXl VJszYas^Y U1A 


40 


I 


R 














P rmrt/PYuluTY} T^QiniPt* 
JT. UllU&i UlUfrl .DdllUC! 


780 


2 


R 


580 


3 


L 








P /l/T Ti l f t 


40 


I 


R 


200 


1 


R 








P In i in 7V 1 /t 1 rt l-rilmcifi Jtr Annntt 
1. rlldrrtlCUtCl VJllIllcUI Oc /T.UUULL 




















P it//t in 0 1" ri tft i^nrriQ l \A/nl Iptin/pnpr 1— lr»pricitTrpl 
JT. ¥tUrrtt,r kA.HA \ CUlUd.) VVU11C1IWCUC1, JnUdldUlCl 


40 




R 


200 


1 


R 








Pleospora herbarum (Fr.) Rabenh.ex Ces & de Not. 


500 


4 


L 


780 


4 


L 


100 


2 


R 


Rhizopus stolonifer (Ehrenb.) Lindt 


80 


1 


R 


60 


1 


R 


60 


2 


R 


Scytalidium lignicola Pesante. 


2840 


8 


M 


1400 


2 


R 


780 


4 


L 


Stachybotrys chartarum (Ehrenb.: Lindt) Hughes 


2500 


11 


M 


6460 


20 


H 


160 


2 


R 


Sterile mycelia (White & dark color) 


440 


3 


L 


40 


1 


R 


40 


1 


R 


Torula herbarum (Pers.) Link 


600 


1 


R 


100 


1 


R 


1380 


7 


M 


Ulocladium 


100 


2 


R 


180 


3 


L 


80 


1 


R 


U. botrytis Preuss 


80 


1 


R 


100 


2 


R 








U. chartarum (Preuss) Simmons 


20 


1 


R 


80 


2 


R 


80 


1 


R 


U. tuberculatum Simmons 


80 


1 


R 














Gross total count 


58340 






42960 






52520 






Number of genera = 21 


19 






20 






19 






Number of spcies = 41 + 1 var. 


32 + 1 var. 




29 






31 







ATC = Average total count (per g dry soil); NCI = Number of cases of isolation (out of 25); OR = Occurrence remarks: H = High occurrence, from 
13-25 (out of 25); M = Moderate occurrence, from 6-12 cases; L = Low occurrence, from 3-5 cases; R = Rare occurrence, from 1 or 2 cases. 
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El-Said and Saleem 



Table 4. Activity of carboxymethyl cellulase (CJ of different 
fungal species isolated on cellulose-Czapek's agar at 
28°C 



Organisms 



Diameter of clear zone (mm) 



Acremonium strictum 


17 


M 


Alternaria alternate 


22 


H 


Aspergillus flavus 


24 


H 


A. flavus var. columnaris 


11 


W 


A. fumigatus 


21 


H 


A. niger 


18 


M 


A. ochraceus 


14 


W 


A. sydowii 


18 


M 


A. tevveus 


13 


W 


A. ustus 


17 


M 


Botryotrichum atrogriseum 


16 


M 


Chaetomium globosum 


27 


H 


Cladosporium clcidospovioid.es 


20 


H 


Cochliobolus hawaiiensis 


13 


W 


C. spicifer 


14 


w 


Emericella nidulans 


18 


M 


Fusarium dimerum 


16 


M 


F. oxysporum 


21 


H 


F poae 


18 


M 


Gibberella acuminata 


17 


M 


Humicola brevis 


13 


W 


H. grisea 


12 


W 


Mucor civcinelloides 


16 


M 


M. racemosus 


22 


H 


Mycosphaerella tassiana 


13 


W 


Myrothecium verrucaria 


14 


w 


Nectria haematococca 


15 


w 


Papulaspora immevsa 


20 


H 


Penicillium chrysogenum 


19 


M 


P. corylophilum 


17 


M 


P. puberulum 


18 


M 


Phoma glomerata 


18 


M 


Pleospora herbarum 


17 


M 


Rhizopus stolonifer 


24 


H 


Scytalidium lignicola 


12 


W 


Setosphaeria rostrata 


14 


W 


Stachybotrys chartarum 


12 


W 


Sterile mycelia (white) 


22 


H 


Torula herbarum 


17 


M 


Ulocladium alternaria 


12 


W 


U. botrytis 


14 


W 


U. chartarum 


13 


W 




2 4 6 8 10 12 

Growth period (days) 



Fig. 2. Cellulase production by C. globosum in cultures in- 
cubated at different temperatures for different periods 
(A) and in cultures initially adjusted to different pH 
values (B). 




Degree of C x activity; High activity, H = from 20-28 mm; Moderate 
activity, M= 16-19 mm; and Weak activity, W= 11-15 mm. 



Fig. 3. Cellulase production by C. globosum in culture media 
containing different carbon (A) and nitrogen (B) sources. 

production. The maximum production of exo- and endo- 
/M ,4-glucanase by C. globosum and Trichoderma viride 
were after 6 and 8 days of incubation at 25°C with cul- 
ture medium containing wheat bran as a carbon source 
and peptone as nitrogen source and initially adjusted to 
pH 6 (Abdel-Hafez et al., 1995; El-Said, 2001). Recently, 
El-Said et al. (2006) found that maximum production of 
endo-/?-l,4-glucanase by F. oxysporum could be achieved 
after 8 days of incubation at 30°C with the incoporation of 
carboxymethylcellulose as a carbon source and peptone as 
nitrogen source in the culture medium which initially 
adjusted to pH 6. 



adjusted to pH 6 (Figs. 2 and 3). These findings are 
almost in agreement with those reported by Sandhu and 
Kalra (1985) and Kalra and Sandhu (1986). They noticed 
that the maximum production of C, and C x enzymes pro- 
duced by Trichoderma longibrachiatum and T. harziartum 
was achieved after 5~7 days of incubation at 27°C but 
with the incorporation of 1% lactose in culture medium 
which initially adjusted to pH 5. They also found that 
CMC and malt extract were favourable for the enzyme 
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